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Japanese — > English \ Patent Application No. : 63-50703 
Klarquist, Sparkman, LLP Ref . No. 4641-59261 

Sho63-50703 
[Specification] 
Title of Invention: 

Film Thickness Measurement Apparatus 
What Is Claimed Is : 

1. A film thickness measurement apparatus, comprising a 
light source for projecting light on the measurement 
subject, a detector for detecting interference fringes 
after transmitted light or reflected light from the 
measurement subject is split by a splitting means, and 
a calculation means for calculating the film thickness 
of the measurement subject from the output based on a 
threshold value when the difference between the maximum 
value and minimum value of the output of each 
wavelength of this detector is a predetermined value. 
[portion omitted] 

[Problems the Invention Is to Solve] 

Nevertheless, when there is a slight randomness or the 

like in refractive index, film thickness, etc. within the 

measurement spot on the measurement subject, the 
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interference fringe pattern differs according to 
differences in the film thickness, etc., and when this is 
simultaneously superimposed and synthesized, it creates 
beats as shown in FIG. 3, contrast weakens, and measurement 
becomes difficult. 
[portion omitted] 

In FIG. 1, 1 is a light source; light from the light 
source 1 is projected by a lens 2 through a half mirror 3 
onto a measurement subject 4 such as a film. Light 
transmitted or reflected by the measurement subject 4 
[passes through] the half mirror 3, lens 5, shutter means 6 
such as a chopper, diaphragm 7, lens 8, and is split by a 
splitting means 9 such as a diffraction grating, etc. in 
this drawing. It passes through a lens 10 and is incident 
on a detector 11 such as a CCD-type of image sensor. Light 
corresponding to each wavelength split by the splitting 
means 9 is incident on each element of this image sensor 11 
and the intensity of the interference fringe pattern can be 
detected. The output of the image sensor 11 is amplified 
by an amplifier 12, predetermined calculations are 

Shibata Language Services • 1450 NW 5th CT • Gresham OR 97030 
TEL: (503) 666-4327 • FAX: (503) 661-3141 
E-mail: shibatalanguage@compuserve.com 



Page : 3 

Japanese English Patent Application No.: 63-50703 

Klarquist, Sparkman, LLP Ref. No. 4641-59261 

performed by a calculation means 13 that includes a memory, 
etc., and the film thickness d of the measurement subject 4 
is calculated. 

As shown in FIG. 2, parallel light beams h ± and L 2 from 
the light source are reflected by the front and back of the 
measurement subject 4, which has film thickness (thickness) 
d and refractive index n, and the two light beams L*l and L 2 

have an optical path difference 2nd/cos0 ' . When this 
optical path difference is an integral multiple of the 
light wavelength, interference occurs and the sort of 
interference fringe shown in FIG. 3 is formed. 

Given an interference fringe pattern as shown in FIG. 
3, if smallest wavelength X 1 and largest wavelength X 2 

provide the extremes of the measurement region and each 
order of interference is m ^ N, m, the following equations 
are established. 

(m - N) X 1 = 2nd/cos0 ' (1) 
mA, 2 = 2nd/cos0 ' (2) 

If we find m using equation (2), substitute it in 
equation (1), and rearrange it, this gives us: 
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thickness as described above based on the output for the 
extreme values when the difference between the maximum 
value and the minimum value in the output of each 
wavelength of the detector 11 equals or exceeds a 
predetermined value. As a result, the film thickness d of 
the measurement subject 4 can be measured from strong and 
reliable interference fringes without involving the 
unreliable and weak interference fringes. 
[portion omitted] 

* * * 

While all translations are carefully prepared and reviewed, 
please note that liability for incidental or consequential 
damages occasioned by omissions, additions, or differences 
of interpretation shall not exceed the translation fee. 
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